. . using the same substrate (Fig. 1 ).
promastigotes and amastigotes contain a major alkaline peptidase activity similar to that previously characterized in 7'. criizi I I I. We propose that the apparent occurrence of this These data support the hypothesis that L. dotlovutlj 1 Using a range of chromogenic and fluorogenic peptidasc substrates in solution and electrophoretic assays, we have detected five other peptidase activities in detergent extracts of T. cnizi epimastigotes. One of these is apparently due t o one or more metalloaminopeptidases. Another is a dipeptidyl aminopeptidase with some features of cathepsin C. A third enzyme cleaves Boc-Ala-Ala-pNA readily and is a serinetype peptidase with a subcellular distribution characteristic of a cytosolic enzyme. Two other enzymes cleave Cbz-PheArg-MCA, one with an alkaline pH optimum, the other with a pH optimum of about 4.0. Of these. the enzyme with the alkaline pH optimum has substrate specificity, inhibitor sensitivity and molecular size indistinguishable from the peptidase described extensively by Cazzulo and co-workers [3-5 I. This peptidasc cleaves both Cbz-Arg-Arg-MCA and Cbz-Phe-Arg-MCA, features characteristic o f cathepsin €3 but not of cathepsin L. The enzyme with a pH optimum o f 4.0. however, cleaves Cbz-Phe-Arg-MCA but not Cbz-ArgArg-MCA; it was characterized as a cysteine-type peptidase on the basis of its sensitivity to E64 and iodoacetic acid. The enzyme is also sensitive to Cbz-Phe-Ala-fluoromethane but is relatively insensitive t o Cbz-Ala-Phe-fluoromethane, in agreement with its being cathepsin L. Preliminary data suggest that the enzyme is lysosomal: it co-fractionates with the lysosomal marker, a-mannosidase. We propose that this The enzyme that cleaves Ala-Ala-pNA is inhibited by E64, iodoacetic acid and leupeptin, but is not affected by inhibitors of serine, metallo-or aspartic peptidases. It does not release p-nitroaniline from Boc-Ala-Ala-pNA or from Ala-Ala-Ala-pNA, and therefore has properties of a cysteine-type dipeptidylaminopeptidase. We are examining the possibility that this enzyme is related to cathepsin C described in other systems. Another enzyme occurs in T. cruzi that cleaves Boc-Ala-Ala-pNA and this enzyme is inhibited by diisopropylfluorophosphate but not by phenylmethanesulphonylfluoride, leupeptin, pepstatin A, ophenanthroline, iodoacetic acid or E64. This serine peptidase is a major activity in epimastigote extracts.
However, of all the enzymes that we have detected in T. cmzi epimastigotes, the alkaline peptidase, which characteristically readily cleaves Bz-Arg-pNA, is the most abundant activity. Indeed, this enzyme apparently occurs as a major activity in other trypanosomatids [ 2 ] . Table 1 summarizes the peptidases that we have detected in T. cruzi epimastigotes using chromogenic and fluorogenic substrates. We are investigating the peptidases of Trypanosoma cmzi, the protozoan parasite that causes South American trypanosomiasis. All stages of the life cycle of this parasite express a peptidase that cleaves on the carboxyl side of arginine and lysine residues of p-nitroanilide (pNA) and amidomethylcoumarin (MCA) substrates at alkaline pH [I] . In the absence of added reducing agents the alkaline peptidase is the major enzyme in detergent extracts of T. cruzi epimastigotes that cleaves these substrates at pH 8.0. We have detected, on the basis of pH profile, substrate specificity and inhibitor sensitivity as well as electrophoretic mobility, a similar enzyme in 15 other species of trypanosomatid, including African trypanosomes and Leishmania [I]. Because we have not detected a similar enzyme in any nontrypanosomatid protozoa or mammalian cells that we have tested, we hypothesize that the alkaline peptidase is specific to organisms of the phylogenetic order, Kinetoplastida, or to the family, Trypanosomatida.
We have examined the alkaline peptidase of T. cruzi epimastigotes for its ability to cleave peptidyl-MCA substrates and for its sensitivity to a range of irreversible and reversible inhibitors. Purified T. cruzi alkaline peptidase was found to cleave Bz-Arg-MCA with a K , of about 12 p~. However, when a second basic residue is added to the arginine residue, as in Cbz-Arg-Arg-MCA, the K, falls by an order of magnitude to about 1 p~. All substrates examined that contained two basic residues (Cbz-Arg-Arg-MCA, Cbz-Gly-Arg-Arg-MCA, Cbz-Leu-Gly-Arg-MCA, CbzAsn-Arg-Arg-MCA, Cbz-Gly-Lys-Arg-MCA and Cbz-LeuLys-Arg-MCA) had a K , value of about 1 p~, whereas all other substrates had a K, greater than 10 p~. The Vma. values for the substrates containing two basic residues are also lower than those for other substrates. From the data, it is apparent that the alkaline peptidase prefers arginine or lysine The alkaline peptidase is sensitive to Tos-Lys-CH,CI, leupeptin, diisopropylfluorophosphate (DFP) and to peptidyldiazomethanes containing arginine or lysine at P 1. Since DFP generally inhibits serine peptidases, whereas diazo- 
